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ABSTRACT 
 
 
 
 
Mercury is among the heavy metal with high toxicity levels that are 
commonly released into environment. Heavy metals are persistent, nonbiodegradable 
and accumulates overtime, reaching health concering concentration. In this study, 
biosorption studies of mercury and methylmercury onto oil palm empty fruit bunch 
fibre (OPEFB) were performed to investigate the biosorption performances. In 
addition, OPEFB was further functionalised by 3-ureidopropyltriethoxysilane via 
grafting through hydrolisis method. These biosorbents were then characterised by 
scanning electron microscopy (SEM), fourier transform infrared spectroscopy 
(FTIR), point of zero charge (pHpzc) and cation exchange capacity (CEC). Batch 
biosorption experiments were performed to evaluate the effects of several parameters 
such as ligand concentrations, initial pH, initial concentrations, contact time and 
temperature. The results indicated that the biosorption performance of Hg (II) and 
CH3Hg (I) sorption significantly changed with the changes in the aforementioned 
parameters. Highest biosorption capacity of 156.99 mg/g was recorded for Hg (II) 
sorption onto treated sorbent while CH3Hg (I) sorption did not show any 
improvement even when tested upon treated sorbent. Biosorption of both metals onto 
treated and untreated biosorbents was best fitted to Langmuir isotherm model while, 
pseudo-second order model was chosen to represent all the biosorption data obtained 
in this study. Mercury metal selectivity study was conducted for each sorbent for Pb, 
Zn, and CH3Hg (I) in an individual batch biosorption test. Regeneration ability of 
treated biosorbent in Hg (II) sorption that was completed for four cycles still 
performs better than untreated biosorbent despite experiencing gradual reduction in 
sorption capacity.   
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ABSTRAK 
 
 
 
 
Merkuri adalah antara logam berat yang mempunyai tahap ketoksidaan 
tinggi, kerap dicemar ke persekitaran. Logam berat secara umumnya, tidak 
mengalami proses biodegradasi namun, ia akan mengakumulasi dengan masa 
sehingga mencapai tahap yang membimbangkan kesihatan. Dalam kajian ini, 
biojerapan logam merkuri dan metilmerkuri terhadap serat tandan buah kelapa sawit 
dilakukan bagi mengira kapasiti biojerapan. Di samping itu, serat tersebut 
difungsikan dengan mengunakan 3-ureidopropiltrietoksilana melalui proses 
cangkukan. Proses ini dilakukan dengan mengunakan kaedah hidrolisis. Ciri-ciri 
penjerap ini dikaji mengunakan mikroskop elektron inbasan (SEM), spektroskopi 
inframerah (FTIR), titik caj sifar (pHpzc) dan kapasiti pertukaran ion (CEC). 
Eksperimen biojerapan ini dilakukan bagi mengkaji kesan perubahan dalam 
parameter seperti kepekatan ligan, pH awal larutan, kepekatan awal, masa 
tindakbalas dan suhu sistem. Keputusan kajian mengesahkan bahawa kapasiti 
biojerapan akan mengalami perubahan yang ketara apabila parameter-parameter 
yang disebut tadi diubah. Kapasiti biojerapan yang tertinggi direkod adalah sebanyak 
156.99 mg/g untuk penjerapan merkuri (II) terhadap serat yang dirawat. 
Walaubagaimanapun, ion metilmerkuri tidak menunjukkan peningkatan dalam 
kapasiti biojerapan walaupun dikaji dengan serat yang dirawat. Model Langmuir dan 
pseudo-tertib kedua dipilih mewakili data biojerapan dalam kajian ini kerana 
modelnya adalah yang paling hampir dengan data ujikaji penjerapan. Selektiviti 
logam ion merkuri dikaji bagi setiap serat untuk penjerapan logam Pb, Zn dan 
CH3Hg (I). Keupayaan untuk menjana semula serat terpakai diulang sebanyak empat 
kali dan didapati keberkesananya tetap lebih baik daripada serat dara meskipun ia 
mengalami  pengurangan secara beransur dalam kapasiti penjerapannya. 
 
 
